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(57) Abstract: A boundary acoustic wave device using a Stoneley wave, having a simple structure, produced by a simple produc- 
tion method, and having a large electro-mechanical coupling coefficient, a small propagation loss, a small power flow angle, and 
a frequency temperature coefficient TCF in an appropriate range. A dielectric body (3) is formed over one side of a piezoelectric 
body (2), and an IDT (4) serving as an electrode and reflectors (5, 6) are provided at the boundary between the piezoelectric body 
(2) and the dielectric body (3). The thickness of the electrode is determined so that the sound velocity of the Stoneley wave is lower 
than those of the slow transverse waves propagated through the dielectric body (3) and the piezoelectric body (2). Thus, a boundary 
acoustic wave device (1) is fabricated. 
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m^^mmmmt^h^v-m^m^mummmrcFt^mm^irmxh^ 

o 

m9om9o^mmm3K^\^xFe^h^mm^m^^xm^ntc^m^m 
miztetf%mmmmtxbisv-&<D^mb<Dmm^irmx&z> 0 
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[093] m 93 femmm3 ^xFe^h^mm^m v ^xm^titc^\±mwmm 
m^n^mmmmt^h^v—mfDmmmum^mrcFtfDmm^irmxh^ 

o 

m94m94nmmm3icm^xMo^tj:^mm^m^^xm^ntm\^m^m 
m^rt&nmmmt^yisv—&(DWMb<Dm&^-tmxibz> 0 

m96m96^mmm3K^^xMo^b^mm^m^^xmm^titc^mw^m 
m^n^mmmmt^b>'j-m(Dm^mmm^mm 2 t(Dmm^irmxh^o 
m97M97nmmm3\z^^xMo^h^mm^m^^xmm^nt^^m^m 
mi^n^mmmmt^b^v—m(DmmmummmTCFt(Dmm^irmx^ 

o 

m98m98^mmim\c^ ^xm^hf^'mm^m^^xm^titiW\^m^m 
Lm99M99^mm0mc^ ^xmfabtezmm&m^xmmzftt^&mR&m 

mmfcteft%mm^mkxb>v-m<Dm&mummm:cFk<Dmffi&^irmxfo 

<5o 

[ehohh 101 femmM3icm^xTafrbt£%mm&m^^xm)&i5frifcw&M^ 

mm^tetf&mmmmk*b^v—m<D^mk<Dmm&^irmx&Z) 0 

mio2mio2^mmm3{zm^xTa^h^mm^m^^xm^thtm^m^ 

miozmio3ummm3{zm^xT a ^h^mm^m^^xm^titc^m^ 
mmi^n^mm^mk^b>v-m(Dmummw^mm 2 k(Dmm^irmx^ 
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<5 0 

[Hi04]HiO4tt!!!fe^ 

•So 

mm^n^mmmmt^h^v-m(Dmm l mm^^Mk 2 t(Dmm^irmxh 

[0 108] El 108te^ii^3^3oV ^W^t^li^ V ^T#J$£;h,fc#t£SI#$i 

[m 1 1 1] m 1 1 1 femmM3 ^xn^b^mm^m v ^xn&z titcmmw^ 
mm^n^mmmmt^h>u-m(Dmn t mw^wm 2 t(Dm^ : t^i-mxh 

[Ell 12] El 1 12«H»!j3^^oV ^TTi^^^m^ffl V ^T«j^$tlfc#tt^#^ 

^m^feftsm*iifff^h^y-^»M^Wit#^TCF^cDM#^i-Bi-efe 

So 

[a i izm 1 1 3^»!J3^*dv ^xptfrttznM&m^xmj££titcw&MR$i 
mn4mii4^mmm3{-m^xpt^h^mm^m^^xmm^tifm^m^m 
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m 1 15] ei 1 1 5 femmm 3 k*s\, *xptA*t>&z>nm&m v ^xm^tiit^mm^ik 
&^<irmx&z> 0 

[IHll8]|l|118^ife^!j4^*DV^-C^--r7— M(4>, 30° ,0° )(DLiNbO MU±K 

3 

2 

[g|119]|l|119^»!)4^5oV^^--r7— ^U, 30° ,0° )<DLiNbO S«_bi- 

3 

2 

imi2(j]mi20nmMW4K$5\<^X$r49— ^U, 30° ,0° )<DLiNbOffi&_B£ 

3 

2 

[Ell21]|l|121^mfe^(l4^V^^-^— ;£(<*>, 30° ,0° )<DLiNbO St£_hf- 

3 

2 

[|Hl22]|l|122«||Jg^!l4^*5V^^-^— 30° ,0° )<DLiNbO ffi£_h^ 

3 

2 

[|H123]|1|123^^W!J4^*dV^-C^7— ^ (0° ,30° , </> ) (DLiNbO 3&K_h^ 

3 

2 

[g|124]|l|124^»!)4^*5V^-C^7— ^ (0° ,30° , 4> ) (DLiNbO ^£_L&£ 
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2 

[01251111 125^^Jfe^(j4^*DV^-C^7— ^(0° ,30° , $ ) (DLiNbO 3£^_h{C 

3 

2 

[BI126]|gi26H:|Ufe0!l4l!:*3V^^9— ^(0° ,30° , 0)<DLiNbO ffiS-tf- 

3 

2 

[g|127]|l|127{*||Ji^!|4^V^T^7— ^ (0° ,30° , <J> ) cDLiNbO 

3 

2 

[0034] 

4---itfeLT<DIDT 

[0035] £IT, BS^lLoo, ^P^<D^^^^»!l^P^i-^i^^J;«9, 
[0036] 2ooD@#:Sra^#tt^^^#$-fr6^^ N @f*jgr^^Mo^7^^ 
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2 

[0039] J£«^Jfcif(Dm^tt*#:^«i-6#tt^#^Ti*, *©<D#^{;:fcJ\ 

[0040] PteSSIMfe-ett, Jim3o©^^^j5S^b^j&st>e«H-5^«), M*.t£. SH 

[0041] ^-e, 2o<D@#:ja(D^^^sv ^s^wm^* ^^y— s^wi&HSSte 
[0043] am, ^ismo— ^^^«#^if^^fioB&iawiE®»f®ia-efet), 
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<D±m\Zs mnf$3&mM£frix\^ 0 ^m^bwrn^bcDmrn^nmb^x, id 
[0044] *mMMM<D^vmR$zmm<vwm^ ±mmmm$:mm-r%m^$i(D 

[0045] ^iWHTO, S*<DJ¥^, m<$n, ZrtUzXoXxh^V—tiKD^MAK JEE 

•So 

[0046] j&*5, mm<Dm3?-&m<irz>z.bK£<9xhi/v— &&mmt$"&z>^b&x%z>tdifx 

fc<, m5zfi1-§J;5^*«^*^i-^hy5/7 0 ^T f ^--^l;b^$iJ^ii- 
5^iaot%, *h>-y-«0>#j&S:, JEEm#:2&rm«fr3SreaH-5*51V^ 

[0047] ft**, Jita^hy^^^— ^itirf*. ^hy^(Dts^L, MW^x\^^yyy? 
[0048] laii^bfcfli^f*, j±mmt, mmmt(Dm^mmbvxiuT4RxfRm^5, 

2 3 

ft<bb, mm<Dm^&m<i-%^bic£V)xh^v~m&ftfe^%^btfx%% 0 sir 
[0049] immmi] 

tfvf9~ft(0° ,38° ,0° 128° Y«Xfic»LiNbO S«£J±«{* 

3 

2^LTffl#L/c 0 ^©LiNbo mm±K. mmmbvx, mmm^xvNicrm^s^. 
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2 

[0050] IDT4(Dmmm (DttWtfe50. 5*j\ lo<DS#t£s<^m«^W»51;$:£Uc: 0 
[0051] *fc, IDT4^*5it^««m^^i|>S^, 30 1 tVfc a fiH^f, £0^5, 6^*5it5^i 
P*A(H2#^) f3\ 30. 5 X £Ut> ^*3 % X W\ IDT4^^#t^5, 6tJl*5tt5« 

2 

[0052] [^2] 



0# 


Au (A) 


S i 0 2 (A) 


N i C r (A) 


A 1 


L_ 0.075 


4. 5 


0. 005 


A 2 


0. 060 


3.6 


0. 004 


A 3 


0. 056 


3.3 


0. 004 


A4 


0. 050 


3.0 


0. 003 


A 5 


0.043 


2. 6 


0. 003 


A 6 


0. 038 


2. 3 


0.003 


A 7 


0.030 


1. 8 


0.002 



[0053] _hfEcD £5 iC^Xffm^tltim2COAl—A7(D^^.m^mm:(D4^— *VJ* 
[0054] [M 

2 0 1 o g 10 I Z I [d B] 



[0055] -c^atsifi-cfcSo 
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[0056] gi3-Ei9^v^ mtite. xh^v—&<Di&®<D&mm$iWc?Mmk£ti 

[0057] mZ—mSfrhWhfrtZZ 1 ?^ JifB*2^LfcAl~A7^$;ft5#tt^#^ 
[0058] m»ffi^bT, Al<D^£fflV\ ftfe«_h|E#tt^#^©^lKl#iCLT# 

[0059] JifBlOtolfei&a^ W e>a*fcJ:5 ^ Al £%Mv 1-&:b^Au£H^i-3m 

2 

/LiNbo mmiz&vzxh>v—&<Dj&&&m&irzzb&-e%, mMtismam. 

3 

[0060] HI^Y^X^iS^LiTaO ^^k»ll^£JES#:2£LTJBV^^l;i*> 

3 

[oo6i] ^h^v-m^^^mm^m^ m.mtetifrmx*&z>i 

[0062] r^^JT^-K^^J^te, #J5g2003-114592&^fBiK<^^U;!9 

nm-rz-b&x^Zo 

[0063] [H»!l2] 

tt^#^^-J:s^ 0 yT^^^^cTv^fc 0 ^i»!j2-e«, '(D^vT^m^m 
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[0064] ffcb*>. sum^\^m^m^X^y°VT^m&ir^fc^K^ LiNbo ms.(D^r 

3 

ibfCo ?£$o^ ff 3i-^||jlL"'Cf3\ method for estimating optimal cuts and 
propagation directions for 

excitation and propagation directions for excitation of piezoelectric surface 
wavesj (J.J.Campbell and W.R.Jones, IEEE Trans. Sonics and 

Ultrason.,Vol.SU-15(1968)pp.209-217)^|g^$^fc^i^{-, m$k$i$f-<VW;& 
f* x SiO iAu, Au^LiNbO <DMmz#itf%m$L, m^S<»&$iU}fe3\ _h 

2 3 

Tjjfa<DfotJdmm-?:\ sio .kLiNbo (Dmts&mmtv^ AufDttwmm&itvx 

2 3 

^■mttemmtk&Mfrfco ^ mmm^m^-^ sio ^au. Au^uNbo <dm 

2 3 

k 2 = 2x | Vf-V | /Vf---[1] 
[0065] m&WtUmmWCTCFi-Z, 20, 25, 30^ ^it3{iffijgJB£V[20°C] , V[25 0 C)R 

XIV [30°C] J: «9 [2] j£lC£iQ>ktbfc 0 
[0066] TCF= V [25*0] _1 X { V [30°C] -V [20°C] ) -r- 10°C }-dS- • • [2] 

3 

[0067] *fc, filc^-f^— £l ( 4> , 0 , <p) \Z.$dtfZ>/<V—7n—m¥FA\i, cp -0. 5° , 

4>, 0+0. 5° ^*5tt§{itBMVJ:<9[3]^^^fc 0 
[0068] PFA^arTMvUT'x (V[0 +0. 5° ]-V[</>-0. 5° ])}---[3] 
[0069] Bil#^bfc*3t{i, LiNbO St£_Lfc, Aum*^?f^b, SiO Jg|£r?«Lfc 

3 2 

#*5t-Cifc5„ Auma^lf ff ^0. 07 X fcU ft (0° , 0° , 0 ) , (0° , 90 

° , 0 ) , (90° ,0° , 0 ) , (90° , 90° , 0 ) , (0° , 0 , 0° ) , (0° , 9 , 90° ) 
, (90° ,0,0°), (90° , 0, 90° h (0,0° , 0° ), (0,0° , 90° h (0, 9 
0° , 0° )RXf(4>, 90° , 90° )-Cfe«9, 0,0, 0 tt^^tbO 0 -180° "CfeS 

o 

[0070] El io— me9K^^^ir 0 
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[0071] fc*3. EI10— E169^*dV^T, Wi^kVX/bX^m&tf&tlX^ZUti* SiO HI 

2 

^LiNbo ^k<Dmz&mm^mutm&mf-te&vzwr#m&&u m^t 

3 

[0072] SHM<D#tt^|f jgf^yyT^^^'fct), lit 

&x%z> 0 £t>iz.&izv<^ sHMm&&<nwmmg&&&k 2 &o. i%utx& 
^^^,^h^y-^^UfflLfc«0j!(D#tt^#^^fflv^r^^^§ o 

[0073] HlO— 69fC*3V>-C, SHM^M(7)mM#«^##:k 2 ^2%i^T^S^--r9 
— (0° ,0° ,0° ) — (0° , 0° , 180° h (0° , 90° , 49° ) — (0° , 90 
° , 131° ), (90° ,0° ,0° ) — (90° , 0° , 180° h (90° , 90° ,48° ) — ( 
0° , 90° , 131° h (0° , -32° ,0° ) — (0° , 47° ,0° h (0° ,0° , 90° 
) — (0° , 180° ,90° K (90° , -39° , 0° ) — (90° ,39° ,0° K (90° , 0 
° , 90° ) — (90° , 180° ,90° h (0° ,0° ,0° ) — (180° ,0° ,0° ) % (O 
° , 0° , 90° ) — (180° ,0° ,90° K (0° , 90° , 90° ) — (180° ,90° ,9 

o° )<Dffimx&><9, summw^k^iVo^iTt^^-^— mt, (o° , o° , 1 

2. 5° ) — (0° ,0° , 47. 5), (0° , 0° , 62. 5° ) — (0° ,0° , 107. 5° K (0 
° , 0° , 132. 5° ) — (0° ,0° , 167. 5° ) , (0° , 90° , 56° )~ (0° , 90° 
, 125° h (90° , 0° , -18° ) — (90° ,0° ,18° K (90° , 0° , 42° ) — (9 
0° , 0° , 78° h (90° , 0° , 102° ) — (90° , 0° , 138° h (90° ,0° ,16 
2° ) — (90° , 0° , 180° h (90° , 90° , 57° ) — (90° , 90° , 127° h (0 
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° , 13° , 0° ) — (0° , 42° ,0° K (0° ,0° , 90° ) — (0° , 180° ,90° h 
(90° , -32° , 0° ) — (90° ,32° ,0° K (90° , 70° , 90° ) — (90° , 110 
° ,90° K (12° ,0° ,0° ) — (48° ,0° ,0° h (72° ,0° ,0° ) — (107° 
,0° ,0° K (132° ,0° ,0° ) — (167° ,0° ,0° K (-18° ,0° ,90° )~( 
18° ,0° ,90° K (42° , 0° , 90° ) — (78° ,0° ,90° K (102° ,0° ,90 
° ) — (138° ,0° ,90° h (0° , 90° , 90° ) — (180° , 90° , 90° )0$bH 

SHM^#^(Dk 2 ^0. l%£lTbt£&*47—ftn, (0° , 0° , 26° )~(0 
° ,0° ,36° ) N (0° ,0° ,86° ) — (0° ,0° ,96° ) x (0° , 0° , 146° ) — ( 
0° , 0° , 156° h (0° , 90° , 80° ) — (0° , 90° , 111° h (90° ,90° ,1 
10° ) — (90° , 90° , 119° K (0° , 26° , 0° ) — (0° , 34° , 0° K (0° , 0 
° , 90° ) — (0° , 180° ,90° h (90° , -14° , 0° ) — (90° ,14° ,0° h ( 
26° ,0° ,0° ) — (34° ,0° ,0° ), (86° ,0° ,0° ) — (94° ,0° ,0° h ( 
146° ,0° ,0° ) — (154° ,0° ,0° K (-6° , 0° , 90° ) — (6° ,0° , 90° 
), (54° , 0° , 90° ) — (66° , 0° , 90° h (114° , 0° , 90° ) — (126° , 0 
° ,90° h (-7° , 90° , 90° )~ (7° , 90° ,90° ) % (53° , 90° ,90° )~( 
67° , 90° ,90° K (113° , 90° , 90° ) — (127° , 90° , 90° )-Cfc5 0 
[0074] ±M^y— ^(D$gffl(DLiNbO £*R£rfflV VgrirlCjSV ^Xh^VTXJ&^'bZ 

3 

[0075] /«C*3 N BI10— G9<D% s rWfe$k<D£X<D$zmZ.$3^X, *h^V— $g<£>fcJKtft2cU3- 

am, U3-af«0-efe*9, &0&fc*R#t££r^Ufco 
[0076] ^h^y— ^CD^3gU3-Vm«3000— 3400m/##3ff{^4 J UT*5«9, # 

[0077] ^ot, frybft&^^tcM&xfo<>xhmMm&&obft%mmmmii^ 

[0078] Tfefc, ^byy-t<Z)JlttfiS#tU3-TCFm}j:, -30 40ppm/ / ' o Ci^^ 
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[0079] mm\m~\ 

3 

x&z^t, LiNbo (DTCF^n-hmi-^t^x^^.t^m.vx, sio m&mtRv 

3 2 

[0080] 120° YjgXteHR^LiNbO ^{tSM^JS. JgV>«$E©#3& ill vgtSEtf) 

3 

-ttL^tb. 6547, 4752&rM031m/5^-C*>5o ftfc^, SiO f21*5tt51(BSR 

2 

x jgV^^CD^jgte, ^tl^tl, 5960m/#&t^3757m/#-e&5 o 070—01 
tte&£>1\ maJ8IJ?£J?<U ^h>-y-^(D#3g^3757m/#J;«9^jg<«^i: 

[0081] «ot, uteswicjawctt, £mxra\ m«H«^ *I^y— -LIB 

[0082] ^wicaavv-ctt. ^s©^ww^totMv>5^ia^ m 
^^^it^^^w^^^D, m^i-^h^y— se©^^— &M*-rzztb 

^— ^^«fcft,m«^«^«m«»^j;«j^$ti^^^y— 
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[0083] iDT4^m^ir^mmmcoKm^\^m^{a^ ir>T4co^y^^com^m. 

[0084] .hfE^i^^rt^lt^-r^iDT^fflv^T, MfLtt. AMMlVTk^ tttMMiVT 

[0085] m 1 1 7f3\ p ^h^y—&<Dtemm^otte&mmmmttb(D 

[0086] [^3] 





mm (kg/m 3 ) 


A 1 


2699 


T i 


4540 


F e 


7830 


N i 


8845 


C u 


8930 


Mo 


10219 


Ag 


10500 


T a 


16600 


Au 


19300 


W 


19300 


P t 


21400 



[0087] mii7frbmh**te£5K. rm(D^:(4)^mtcir^mmRximmum-^m^^ 
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H[X] >1/{1/(3X19 7 X i o" 2 - 22 +0. 017)-0. 4}---5£(4) 
[0088] £fc, LiNbO gtfcfc£f(DjE«g«_L 

3 

2 

[0089] XfE#tt<D^t:£»3^te, m*OJ^/?^^V^^^M*LV\ rtf^*^ 

ot, mSflUffte, 0. 25 X ^T^fc3^/WtX<, £ «9#?£X<teO. 1 X fiAT-Cfc 
[0090] mil7fabmbfat££?i^ m&piPA711^/ra^kAi(DWmUPc^:m\^t, * 

[0091] 072, 076, 080, 084, 088, 092, 096, 0103, 0107, 0111^. 

r^0 1 1 5i>*bm bfattx? x&uta; (4) (D4ki*&mf£rfmM$gmifc$5\, ^xh 

, «tCa«^«k 2 te, 3-9. 4%©*6ffl£-h#fc;k£$-ca>5„ fe>"C, XfE^ 
[0092] 073, 077, 081, 085, 089, 093, 097, 0100, 0104, 0108, 
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mil2%.T£mil6frit>mbfrf££5K, Ag, Au, Cu, Fe, Ta, Ti&OTtte, 

tot, 0^U<fi, S*#»^L-C, Ag, Au, Cu, Fe, Ta, W, TiRXFPtfahteZ 

[0093] CHife^!l4] 

^^,^9—^(0,30° ,0° )RXf(0° ,30° , </>)<DLiNbO mm-tl^ ^ 

3 

2 

m^wm\ mmmz: a % jisMs#tTCFit;/^-7t2-^PFAt©i 

#^fefc 0 111118—111122^^121119—111127^^:^-1-0 Ull 18— H1122 
l^WC U2J3:SH«&#$t, U3{i^h^y-^(DM*^i-o &*3, A ( 

0° —90° ,30° ,0° )RTf(0° ,30° ,0° —90° ) (D^$5H^*5V^, BW. 

[0094] H118— H|122d^W^^J;5^^ =0° —15° OffiH^joV^, SHS^# 

^»m^«^«k 2 «o. 3%j^T^/j^<^ t 9, 0=o° ^*3v>r, summ^- 

1giC/h£<fj;&Z.ttffrfrZ>o */c, <f> =0° —90° (Dt5ffl^*DV^-C,TCF«-37— 
-33ppm/°C<l:^f-efc«9^h^y-^(Z)S^a«^^^Ck 2 «, 3. 5-5%^+ 

/V^^#ttU#^-^^^o </>=0° —90° (DiSffl^ol^C, ^h^y— 
0V?!7— 7P- ^PFFte + l. 5° ^T^/J^^o/Co 
[0095] H123— mi27frhmhfrt££?K, <p =0° —14° (D$5H^joV^T, SHM^# 

K'b£<t£%Z.b&t>frZ>o 0 =0° —90° (Df5H^*5V>-C,TCF«-36 3 

3ppm/ 0 Ci:^f-efcofc 0 £fb^> d> = 0° —45° ©flfiffllCfeVvC *h>-y— $L<D 

nfmto&&&m?m. 5-5%t-t^i<^x-m, lot, ^^-^^ 
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° —90° <D$SB&C*oV^T,;*R/y— &<D/<V— 7n- £f$±l. T £lTt'i^fa 
[0096] Jfcfc, KSSV n-C, ^m#:i:iim#:^J?$^-h|Btf#(Dtfr#^^o^'7 2 > 

[0097] T§sfc, #3&9§-ett\ _hiEffi«#:«, if mffc-h^flU $;h,;fcffi«Hrc*>o-oi> \ 
[0098] §e>i;: % Km^&m^mmxi^ fim#:-mte-i±mf*^s«3t» 

[0099] fc*3 % ±iBftitsi:bTtt, mt^?^. mtr/v^ mikT/v^E&mMmn 

, fcSVMSAu, Al^cteW&^fD^JRJSI, rnsKa^ i/V=*— ffitife 

[0100] Au, Ag, Cu*fcfcfcAl£*fl*tf>fi&tf>&JRx . Fe, Ni, Ta, 

Wm^tt^r^fe^fcfe^, Atu Ag, Cut>L<t^SSfcra^k©^&a>Mfc5«* 

[oioi] $e>i!i, ^wteaswc, mmn, m&&*'*^*—te2&Mf&rz>mft<Dnm 

[0102] j&*3, ^mmmic^^x, mm<Dmmmtm^<DUWt^^mmrr^-(y— 
^mmmiBomm^. mimmiM, ¥^13^11^300^?, 549S)ib«<d^ 
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